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ollaborationAbstra
tThe existen
e of the top quark, dis
overed by CDF and D� in 1995,has been re-established in the burgeoning dataset being 
olle
ted in Run 2of the Tevatron at Fermilab. Results from CDF on the top quark produ
-tion 
ross se
tion and top quark mass are 
onsistent with the StandardModel expe
tations. The well-
hara
terized top data samples will makeit possible in the future to probe further for new physi
s in the top quarkse
tor.Introdu
tionSin
e its 1995 dis
overy at CDF and D�[1℄, the top quark has been identi�edas a possible window into ele
troweak symmetry breaking and even into physi
sbeyond the Standard Model. Run 2 at the Fermilab Tevatron, with proton-antiproton 
ollisions at ps = 1:96TeV, o�ers a unique 
han
e to expand theworld's top quark data sample and to enhan
e our knowledge of the physi
sof the top quark. Top physi
s at CDF also provides a testben
h for tools andte
hniques whi
h will be useful for physi
s analysis at future hadron 
olliders,espe
ially the LHC.1 Properties of the Top Quark in the StandardModelTop quark pair produ
tion at the Tevatron pro
eeds predominantly throughquark-antiquark annihilation, although gluon fusion 
ontributes about 15% ofthe total 
ross se
tion; single top produ
tion is suppressed by a fa
tor of tworelative to t�t produ
tion.The large mass of the top quark (roughly 175GeV=
2) impa
ts its phe-nomenology signi�
antly. Unitarity 
onstraints in the CKMmatrix require large1



values for Vtb, so a heavy top quark de
ays to a W boson and b quark. In fa
t,the de
ay o

urs before hadronization 
an take pla
e. The experimental signa-ture for t�t produ
tion is 2 b jets along with de
ay produ
ts from two W bosons,be they leptons or hadroni
 jets.2 Top Quark Pair Produ
tion Cross Se
tionThe measurement of the top quark produ
tion 
ross se
tion is important fortwo reasons. First, it may give us the �rst signs of new physi
s related to topquarks. Se
ond, even if there are no surprises, the measurement establishes andvalidates the data samples in whi
h we study top quarks.Analyses in the dilepton 
hannel sele
t events in whi
h both W bosons de
ayleptoni
ally. The signature of lepton + missing transverse energy + 2 jets is
lean but su�ers from limited statisti
s. Two dilepton event sele
tions, onerequiring two identi�ed leptons (
urrently limited to ele
trons and muons), andone requiring an identi�ed lepton plus an isolated tra
k, result in tight andloose dilepton samples whi
h yield 
ross se
tions 
onsistent with ea
h other andwith Standard Model predi
tions. Figure 1 shows the missing transverse energydistribution for events passing the lepton + tra
k sele
tion; the 
hara
terizationof the sample is quite 
omplete.
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Figure 1: Missing transverse energy in events passing the lepton + tra
k topdilepton sele
tion.Analyses in the lepton + jets 
hannel sele
t events in whi
h only one Wde
ays leptoni
ally. The sample size is larger than the dilepton sample, but thereis signi�
ant ba
kground 
ontamination in this sele
tion. Judi
ious use of b-jet2



tagging 
an improve the purity of the sample. We have developed a se
ondaryvertex tagger, whi
h is sensitive to the long lifetime of b quarks, as well as a softmuon tag, whi
h is sensitive to b quark semileptoni
 de
ay. Figure 2 shows theresults from a vertex-tagged sele
tion as a fun
tion of number of hadroni
 jets;the ex
ess in the 3- and 4-jet bins above predi
ted ba
kground is interpretedas t�t produ
tion. It's also possible to estimate the top signal fra
tion by �ttingkinemati
 distributions to a sum of signal and ba
kground templates. Thisallows us to measure a 
ross se
tion even without any b-tagging.
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≥Figure 2: Number of jets with j�j < 2 and ET > 15 GeV for vertex-taggedevents in the lepton + jets top sample .Results from the various top quark pair produ
tion 
ross se
tions are sum-marized in Figure 3. The results from the two di�erent topologies are 
onsistent,as are results from b-tagged samples and untagged samples. The experimentalresults from CDF are entirely 
onsistent with the Standard Model predi
tion[2℄of 6:7+0:7�0:9 pb at mt = 175GeV=
2.3 Top Quark Mass MeasurementsMeasuring the top quark mass to high pre
ision is one of the main physi
s ob-je
tives of the Tevatron Run 2 program. The top quark mass measurementitself presents several 
hallenges. Chief among them is the 
alibration of jet en-ergies, relating the dete
tor-level observables to parton-level energies. AnotherdiÆ
ulty is the assignment of jets to the 
orre
t partons in top de
ay.Two preliminary results represent our �rst measurements of the top massin Run 2. The �rst method, in the vertex-tagged lepton + jets sample, �ts3
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Figure 3: Summary of CDF top pair produ
tion 
ross se
tion measurements.the re
onstru
ted mass spe
trum to Monte Carlo-based templates to obtainmt = 177:5+12:7�9:4 (stat:) � 7:1(syst:)GeV=
2 (Fig. 4). The se
ond method, inthe dilepton sample, uses a similar template approa
h to derive mt = 175 �17(stat:)� 8(syst:)GeV=
2.4 Future Measurements of Top Quark Chara
-teristi
sAs the amount of 
olle
ted Run 2 data in
reases over the next few years, CDF'stop quark sample will grow, and systemati
 un
ertainties whi
h are determinedfrom the data will de
rease signi�
antly. We 
an therefore expe
t from CDFever more pre
ise measurements of the top quark's properties. A larger datasample will also make possible new measurements of the top quark, in
ludingbran
hing ratio 
onstraints, t�t kinemati
s and possible t�t resonan
es, heli
ity ofW bosons from top de
ay, and the sear
h for single top produ
tion. In additionto other as-yet-unknown possibilities, this ensures that top quark physi
s will
ontinue to be ri
h with opportunity in Run 2 at CDF.A
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